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TIND-TUNUEL INVISTIGATION OF 4 PLAIN AND A SLOT-LIP

AILERON Ol A WING WITH A FULL-SPAN FLAP CONSISTIN

OF Al IN30LRD FOTLER AND AN OUTBOARD SLOTTIED FLAP

3v F. . Rogallo =znd Harvin Schuldenfreil

SUMUARY

An investigation rvas made in the HACA 7~ by 1C-Toot
tunrel of a alot-lip aileron 2nd,a plain allerozn, singly
and 1% comdinstion, on ar NACA 23012 wing with a full-span
flap. The flnp consistod of a 0.3UoFowler flap over tho

inhoard 63 percent of tze wing
fiap over tae remalzder of the
rawing, and hinge moments wore

snen and o modificd slotted
wing. Tho siatic rollixng,
doternizned and prosentod

for sovernl nngles of attoek ard for various comdinntioans
of deflections of the indoord nnd outvonrd fiaps. 4

The chorncterietica of these i~tornl-conirnl dcvicos
wore ossontinlily tho spme as those of similar devicee on
the wing viti Full-eppn TACA sloticd flaps as teeted in a
provisus invostigation. With the same modificntions ne |
roconmmendod in the previous inveetigntion, there devices
should provide rnccopiadle lntoral-control characteristics
taroughout the uvseful flight rarge.

The Fowler and rmodificd slotted-flap comdirnatiorn gnvo
an cctinnted i4-poreont increasc iz raxinun 1ift coefili-
cient over tant nf the fulli-span HACL slotted flap of tao
investigntlior previously nextiozned.

INTRCDUCTION

Thie repert continucs the investigntlor of eclot-1lip
plaiz nileron charncteristics with full-gspan flenr ns
orted iz refercanee 1, Fer $hc precont investigntlion,

azd
rogr
tro full-spnn alotted flap wne replaced 2 a Fowvler Ilap

irtornrd of tho nilcron sywstonm ~nd o modificd slotted £1lnp
over the outbvonrd mortion of $he wing. Tac section acro-
drnnanic canrancteorisgiics of bothk of thcse flops are given
irn roferonce 2; the nodificd slottcd flny, ravirng the =lot
1ip locnted at 0.90c, wng sclectcd for use with the slob-
lip azd »lair nilerons decesruse it shewed o higher anwx

thnn the slotted flanm of rafcoronce 1.




APPARATUS AUD LUETHOIS

Mhe %catas were mnde in the NACA 7- b 10-font wind
tun r1 nt nhous 240 nilce per hour with tiae 4~ by B-foot
seainprn nodel irvestigated in roforcrnce 1. The nodol wns
nodificd for 2 comdination of Fowvler and slottod full-
apan £lnng, scctions of vhich nre shown in flburc et 0=
dinntes for thore Zleops are giver ia referonce 2., Cnleu-
latione of the roiling, vawing, acd hirge nononts wero
sirilar $o thnsc of reforence 1. Tac values of tunrcl
1ift coofficiont for the plain wing wore corputced fron the
outonnrd verticnl rcaction neasuroed in the tuziel, nesun-

ng o lateral ceatcer nf prossurc aof 0.45 scnigpaz. Relexr-
ences 2 and T wore uzcd to cstiuste the corresnending wing
1ift coefficicats with flape do‘;acvpr

The optinun de? maxinun ol the Fowler
flan wvas selocited as /0° ( nce 2). The outsoard nod-
1fied glotted flep war doflections of 159, 259,

3 2
end 352 in conbination ¢ Powler flen. It was thon
W4

that the plain sileron slore .-hnt furnich adequate czon-
trgl for low O“vQO”rh flan deflectiore. Comnsequerily, the
159 and the 252 outwoerd £lap deflections were tested wita
the nslot-1lip nileron locked in the neutral nosition.

RESULTS AND DISCUSSION

The following synbole rrec used in the nresentation of
results:

LY

iift coefficiexnt .3
\qSJ

rolling=~nonont coefficient

rowing-rionent coefficicnt
nlain nilernn hingo- . coefricionte
2
(HP', qbpcp )
eliot-1im» ailcron ainge-ionent cocfficient

(Hgy/avgy cg1®)

cht




eron chord beiind
alleron
span of

ailoron

allerorn ahAlingo

alng,o

anglo o?f

teflcetion, positivre «

—=ovog down

3;' co rreanonds
3 § 5 4 3 tiae nnd nd positive HY

to ar ingronsc

and aHan were ured

g c Mo corroctions
- 4 ¥ Y
an3liod for off 3 urzol wall Suek corroctions nay

be reln ely largo ¢ his teat installation,

Tao norodvnamic charne istl a nlain nileron
with Tlane rotracted nd 8 the ronrd flan do-
nz? 3, _Thoee %Losgt
practice of ueing
banis for dotor-
tboord flap nnd the




Tho acrodwnnmiec chanractoristics of tiae plnir aileron
nlore ir conjuzctior with tiae outboard slotted {lavs do-
fleceted 15° ~nd 25°, reepectivoly, arec givon in figuros 4
and 5, Taere is a slight inerense in rolling moment dui o
preosortionntelr inrger lnerease in adverse rawing monext
when the outbonrd flap is deflocted 15, A 25° flap dcflce-
tion deeremscs the rolling romont rolntive 4o shat at 15°
vt senrcolr changes the adverso rawirg ronert at o Jlven
nileron darlociion. Aleo signifiecnnt ic tac deercaso in
tho ziopc a2 tiae rollirg-noment curve ~t snnll ailoron de-

Tlectlons waern the outhronrd flan is doflected.

C~aleul~tions show an aestinnted incrence in,nsxiﬁug
1ift coefficient of 11, 14, and 17 percernt for i§~, 257,
and 35° outdonrd flap defloctions, roszectivel:r.

It 13 Further estirnted fror reference 2 tant the comn-
bination of 40° Fovler and 759 nodified slotted flap would
anvo anoroxinntely 14 Lercexnt greator raximmum 117t coeffi-
clent than the zlottod flap of referexce 1.

The norod-—n~nic chnracteriatics of the mlot-1lip ~i-
leron in corjunciior with the »lnin alleroxn, s2nd wilth the
slotted flan deflocted 28° and 35°, nre prenented in flg-
ures 5 and 7. Taesre 1g no ceserntial. &ifferexcs Yoltweern
thore reocults an? the resulits of the Hrevious investign-
tion (refarorca 1). The rmaxinun rolling nonezts odtainn-~
ble wisth 4he alot-1lip sileron ara veryr large conparod vith
the olaizn nileron elone, 228 the ndverse rawing nmononts
are small. In gerernl, defleciior of the nlalz nllerox in
the sane dircetiorn as the adincent slot-1lin naileron, with
outvonrd flnp at 25° or 357, ndds 1ittle %o tho rolling
nonent but irecreascs the ndrcorse rawing nonent. An sug-
gecstod in roference 1, it mar be losirnblo to Reflect the
plaln aiieror iz the opnosite diroction to that of the zd-
Jncent slot-1lid nlleror in order to roduce the adverso
rawling effoct, whiio docronsing the availabvlo rolling moncnt
only slightiy,

.Various linknago zvstens are fiscusced 4r roference 1
for nperating the two nllerons searatclv and in condins-
tion. 4As in rofererce 1, 1t is rcconrmerded that either
tho s»az ar chord of tho »lain aileron be ineroascd bdr
nbout 50 rorcent to obtnin greotor effcetivencas. Thais
increnase saosuld de talen inte account in mnkizg ctick-
forco nanll linkngo calculationa.




COIICLUDING REM.LRKS

Pho characteristics of $tho »inin and slot-lip niicr-
ong on tho wing with full-gyran Fowlar and rnodifiod slottod
flads, ns ed in the mromont irnvecatigntion, wero casen-
tially tho re the chnrnctoristics of siniliar devices
or the wing with full-spnan HACA slotiod flape, ns tosted
in a proviar cstigntion. An inercaso in nmoxirmun 1ift
coo?ficiont o aroxinately 14 porcent was iadlicentod oy
use of tho » 6f the presend resort over tho slottod
Flaps of tho proviouc invertigntion.

The 0.10c o~ 0.47 /2 »lnin nileroz toston wng
orad tco am~ll; ~r ineronsc of ~btout 50 wercont in
aren is rocomncndod. Witk this modiflention, =
tion of »lrin ~nd slot-1inm rileorons skould provide
2ble lotcral-contral cehnrnetoristics tarcughout tiac
ful flight range.

Lrngleoy Memorial Aorannutical Ladearatory,
Hatisonnl Advisorr Committac for Aorornutics,
Langlcr Fleld, Ya.
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